Introduction
The cytoplasmic cytoskeleton is involved in the regulation of a large number ofcellular processes, such as the maintenance ofccll shape, mitosis, movement of organdIes within the cytoplasm, and cell movement along a substratum. The major intracellular cytoskeleton proteins, actin and tububin, have also been reported to be located on the cell surface.
By means of cell surface iodination (5,7) and immunofluorescence (5, 7, 10) , most reports describing the presence ofsurface actin have concentrated on normal human and munine lymphocytes.
One study found both actin and tubulin on the surface ofhuman lymphocytes undergoing activation, on lymphocytes transformed by EBV, and on two beukemic cell lines (1). Furthermore, large amounts of actin and tubulin were also detected on the sunface of vinblastine-sensitive human leukemic lymphoid cells (9). Although the role of cell surface-associated cytoskcleton proteins is not known, there is evidence to suggest that these are more than passive elements located on the outer cell membrane. In each case, the positive fluorescence was characterized by a shift in the fluorescence intensity ( Figure  2 ) rather than by a bimodal distribution, suggesting that all the cells bound antibody at low bevels rather than the presence of a positive and negative population.
The low intensity of staining was confirmed by standard fluorescence microscopy (data not shown). It is of interest that most of the surface tubulin on unstimulated U937 cells was in the destabilizing form of tynosine tubulin, implying some form ofregulation (12). Furthermore, most ofthc findings for surface actin and tubulin have been found on leukemic lymphoid cell lines (1, 9) , and since U937 is also a neoplastic cell line there may an involvement with malignancy. Finally, Sanders and Craig (10) have suggested that surface actin may be involved in the homing cells to their target, because actin is known to associate with extraceblular matrix proteins such as fibronectin. Howeven, this does not appear to be the case for U937 cells, since sunface actin decreased on activation.
Confocal
Although the role of surface actin and tubulin has yet to be elucidated, this is the first report demonstrating not only their presence on the surface ofunstimulated U937 cells but also the modulation of these cytoskeleton proteins on activation.
